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Introduction

Identify issues in data provision
Qualify L2 processing
Promote SWIM data

based on simple statistics over wave spectra (averages, bins, etc ...)

* Develop a generic tool (hot problem specific)
* Ingesting large amounts of L2 spectra
* Choose relevant diagnostics
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Diagnostics - overview (current state)

MFWAM

SWIM L2 |—— Ifavailable > COMPUTING - AVERAGING ~  PLOTTING

e 2Dand 1D * Mean * Moments
S1 * Bins * Histograms
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Diagnostics - computing

SWIM L2

Slopes spectra
6, 8, 10° and combined

posneg =0,1 distinguished
tpartitions Symmetric elevation spectrum
S _
Colocated spectra E (k? Qb) — E(k, QS) 3 E(k: (f-" + W)
MFWAM model :
Sentinel 1 SAR + Flagging

: +H_, U from ECMWEF
when available s Yio

(<1.5 hours, <100 km)

~
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../../../net/data/results/ggoimard/CASYS/casys/cross_overs/jan-2021/1000km_deltaT-120min_20210113-110000_to_20210113-154159/global.html

Diagnostics - averaging
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Diagnostics - plotting

a

Dimensionality

Mean 2D spectra

Mean 1D
spectrum
moments

Ease of display & interpretation

Mean OD

moments
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Overall performances

Worldwide data from 01/01/2021 to 01/03/2021



Valid points histogram
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Valid points histogram
SWIM 6°
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N,S

Mean 2D spectra E>(k, ¢ w
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Mean 2D spectra
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1D spectra

SWIM 10° elevation spectrum [dB re 1 m3]

SWIM 10°
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Abacus - principle

* Detail by sea-state SWIM - H,, k_ abacus
* Abstract cartography ’
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Pseudo H, abacus

SWIM 6°

— i {!D \\; —_ \\
E ] B ssx LN,
f 1= 50 ‘-\——-—-—:7‘5\_\
o4+—tt —
0.02 0.04 0.06 0.08 0.10
kp [rad/m]
10 — SWIM 10°
—_ B
E 1 7| & ~— n
Tl“l | % ‘ﬁ'ﬁ 5,.1__._--“\\
S e R
4 o] WY e [ e
1% 3% B e
1 ezt ~~~Davelop
5 W= e — e N
0 T LI | T T U T T T
0.02 0.04 0.06 0.08 0.10
kp [rad/m]

10

SWIM & Hs [m]

10

SWIM 10" Hs [m]

Hs [m]

Hs [m]

SWIM 8°

LT
_/‘ 55, ..___\\
12 e N
4 a5 B
R e e
: = l3g = ~ e e
2 -
] SR ..
0 T — T — T T T -
0.02 0.04 0.06 0.08 0.10
kp [rad/m]
L]
107 SWIM combined
1
LS
4 L}
A
B -
6 AR
T 6:5 o
0 i
I v
4 e A0 = g
'1""--.._ 3.5 —t—— e

Young

T
0.04

0.06
kp [rad/m]

0.2rad/m

10

SWIM 8° Hg [m]

10

SWIM combined Hs [m]

dk(E(K))

Hs [m]

Hs [m]

Compliant with

mean 2D spectra

MFWAM

Young

10 ~

——
0.02

0.04 0.06
kp [rad/m]

0.08

Sentinel-1

0.10

0.02

0.04 0.06
kp [rad/m]

—
0.08

0.10

10

10

MFWAM Hs [m]

Sentinel 1 Hg [m]

16/25



Specific addresses



10 . Wo rI d SWIM 10° mean elevation spectrum
I !
) ) 4 \ [m?/rad], posneg=0
Re g I 0 n a St u I e S fe w e )
8 SR H
SR BN g 0.15 1
S 10
MRS 4000 £ M
T\ ] sia
) 2 ay -
= 58 E oos] 3
SWIM 10° : woif o )
£ N 2 500 5 IR
£z 5§ 7 IR 350
2000 ;= v _p.05 4 L.
5 . w
= g 4 8 - 300 §
North Pacifi P
\
0 r a CI C 1000 2 e 250 &
—0.15 4 6 5 sm
- , b [
' B [-10.¥] »
gl b ¥ ¢ 020 1 ! ! | ! 0 E b 200 £
2 0.02 0.04 0.06 0.08 0.10 -0.2 -0.1 0.0 0.1 0.2 £ i ==
. z kp [rad/m] wave number (m~} 4 S = 150 3 8
\ 600 § i 5
= \ £R 100 =
E A3 23 2 §
g
1 =Y o -—
b X 400 £ 180° 120°W 60°W 0° 60°E 120°E 180" 50
g
il R ——
o
0
g 0.02 0.04 0.06 0.08 0.10
200 E kp [rad/m]
60°N
SWIM 10° mean elevation spectrum
0 3 -
0.02 0.04 0.06 0.08 0.10 3 [m°/rad], posneg=0 12
kp [rad/m]
R ! 30°N 30°N 7 10
SWIM 10° mean elevation spectrum 5] .
[m3/rad], posneg=0 ‘ 8
0.15 10 0® 0® 24 6
0.10 1 54 -
T 8 " 4
£ 0.05- 74 !
5
£ 000 6 30°S 30°5 54 2
s
H
2 -0.05 . 11— T T T T 0
s —-0.2 -0.1 0.0 0.1 0.2
—0.10 4 wave number (m—)
2 a a
~0.15 A 60°5 60°S
-0.20 L— T T T ; 0
-0.2 -0.1 0.0 0.1 0.2
wave number (m=')
180° 120°wW 60°W 0° 60°E 120°E 180°
e e e e e
So uth e rn Ocea n [m3/rad], posneg=0 I n d ia n Ocea n SWIM 10° mean elevation spectrum
v Lisu 0.20 12 020 [m*/rad], posneg=0 s
u
g ke 5 0.15 8 b, 700 2
ok 1500 g 10 2 0.15 4
\“ T 0.10 - 600 g 10
6 3 psofg ¢ 8 8e 0.10 4
G 58 £ oo = W ¢ s
= 1000 & I | E 232 E 005
I 5 Es € 000 6 e 100 &1 3
750 =28 5 o5 ] EE £ 0007 6
g5 ET 4 300 £ H
500 = _0.10 4 - eigeped E § —0.05 .
2 e 200 £
250 ‘ 0.15 2 Ey—. E -0.10 A
i il ek -0 100 o154 2
G ~0.20 1~ | ! : ; 0 o e it 18/ 25
0.02 0.04 0.06 0.08 0.10 —0.2 -01 0.0 0.1 0.2 o -0.20 1— T T T T 0
k [racm] wave number (m=1) 0.02 0.04 0.06 0.08 0.10 0.2 01 0.0 01 0.2
kp [rad/m] wave number (m~)




Hs [m]
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. . | D.H
Directional spread at peak o= [2(1- vai+ %) oresentation
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MTF1 vs MTF3

MTF1

SWIM 6deg elevation spectrum [dB re 1 m?]
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Partitioning (on going work)

SWIM full spectrum elevation spectrum [dB re 1 m?3]
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Hs [m]
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Pseudo 1d Stokes drift 2\/g / dk k'°(E(k))

Ardhuin et al. 2009
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There is some geophysical signal at scales smaller than the
peak : interesting to investigate
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Conclusions

cpeureux@groupcls.com

=> Diagnostic tool for the investigation of SIM ocean waves spectra scientific

performance
*Visualize large amounts of 2D spectra
*Trigger CAL/VAL and scientific investigations
*|llustrate SWIM performances

=2 Main observations

®* Beam qualities compliant with known performances
e Spectrum noisy above 4-5 kp

*SWIM spectra markedly more peaked both in frequency and direction than modeled ones
(especially low sea-states)

=> Further investigations

® Characterize variability (noise and geophysical)
* Add diagnostics
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